(i9) b^mmm* (jp> 



< i2 > & m & it & $g (a) 



#^¥9 - 62327 

(43) ^HB ^9^(1997)3 ^7 0 



(51)Inta. e 
GO SB 



19/4068 
19/4097 
23/02 



0360-3H 

3 0 1 



F I 

G 0 5 B 19/405 
23/02 
19/403 



Q 

3 0 IK 
C 



tfd£it# *ffifc& OL 6 M) 



(21) ffl»S# 

(22) 0MB 



«SM*F7 -220089 
¥^7^(1995)8^298 



(71) ftiRA 390008235 

m 

lli3!U&miBS»SaFtrsm^JS«3580# 

(72) «W# ft* f&& 

lii^1»IM^WtSS^»«3580# 



(54) uftmn&wi mn^aif^A^mmm 



(57) [gift] 

7a ^ Afternic &t s mmfimitmm- act* 







□1 


□ 



m ± 



(0 



5* ^ 3 

£ its. « 



■K as 

II 



r4C 



Mara 2] WEas%ffl7 , -*«'m«E»»iii7*-^ 

T?** e t*1ffi:t5»«a 1 f3K<D*ni^n ?^A 

3 ] mmmmimw&.m-7 : -9 it 1 owns 

[000 1] 
[0 0 0 2] 

[6£#<0&flS] fttffflHi 
SB, CAD/C AM->X7^A^«y^7^-y 

o rimxsn* 7— *©^*»wrr v> 

3^7cWtc/jpXJg4«c«r«EibTVS 0 C<0«k3«:«ffit: 
«t 9 iPX^n ^7 A©$*fi;5:fflfi^f x >y * frton 

[0 0 0 3] — Jtal^ay^AJfeSSteiWUcf-x 

<y * Ltc^m<Dmmc£ 9, 3^WcffiiIi;*nfcJ!iQX 

[0 0 0 4] 



(2) ^Fggjp 9-6 2 3 2 7 

2 

HOfflffitt 1 O©3#7cMK©iIi0S±TtTfrnT^fc<D 
T% ^■rLfe J E-£DiiitB{4}aiBeffl^li:jgL/j:iSffi-r{± 

[0 0 0 5] #«Wttd©J;-3&j&fcffi#T&£ftfcfc 
OT'gO, «H«5H«r^tC}§^T€SAPX7'a^A 

[0 0 0 6] 

/o BtTSfc&fc:, ^^-f^^a^^W-rsiaX^p 
titt * «H»£»tt«jKv*-* £f£#© , NIB 3 

[0007] cct% 3 y^mim.^— f £fiSt#J£ 
it, tinx.&tt^xmm&m<D3&7i&ttm7ny i ~z&3= 

3 yttBvmTKT-z £ffimm%.&w.m7nT-$ t*m 

^*s»t 3 ^miRm^f-^ twmmimvm.^ 

[0 0 0 8] 

[0 0 0 9] Bl 1 J±*)iB^MO«fcg:B|-rfeSo gSiya 
[0 0 10] a^ffl-r-^ lit. X*«IS«ili*fr5ft 

ttti&iiaxj^Bisffiii^-^flfTwasn*. 3^ 
JO - X»BIS**ilB Life 3 ^Tc^a^-r 



-2- 



(3) 

3 

[ooi i] «5fflm^«a^x-^sdt¥e3(i, ± 

[0 0 12] ^H®£j£3M84fci\ 3^7C^tt^-r /0 

J£#0i:§EHii5©&tf0i:L-t\ lo©Hffi±lc^-T 
a. 

[0 0 13] *gBtfc*;Jej£3M85fci:, *W*#WlB£Lfc 

[0014] AKiiJUgRHiBOjlfltta^nstt* 

hftPX«iiiffi7?S»3, V— ^ 1 3±EIIi»l 4tfS 
jjs£ftT</">3 0 *ffl!l<OBiffi^3^JgttS 1 11?&?K 

as^asgBis^ttH 1 2t&!k nw->? i 3*rz 50 

ttOiE^(p]A^P)19^LTfl5jliLrc0TfeSo iot, 2 
[0 0 15] H3«^#^filiiiSIH«rm^Lf=«-&c73 
^•7-1" ^ 1 5 -efSBS^tt0 1 2 ±fc^StlTV> 
oT> c©*5fc¥ffiHT'**«H!ft£»RHl 2fc» 

[0 0 16] B4ttffiBliH£^fiF*;OTB£;£tifc& 

^Bffi-p&S, S^MSB I 0 P«9<0^fiiJO[iiffi^i5H*^ 40 
^*tifi£^Offl^3^7t:^«ia 1 6T-&»K iEffltf© 

SSo *n^nH 3 0«H»®BttH 1 2±T*«H§BB 

3 5fc7E^B^ft!Sfl?T?*SlMHBrc», MHJBS&W 

«HJBJ©gttH*»«6Wa«-rtaH«tifcil(*Hi:L, ceo 

[0 0 1 7] fieoT±f20ifJWco«J;9lc, ^fttSJgT-a 50 



9-6 2 3 2 7 

4 

(±, T.mm&mwmffi-v®mLrct}\ murnvrnmrnm 

■e6Hli;J:5fc:afliT»**. .. 
[0 0 18] HStt^WOgK^a^^^^fP^S 

•9- (cpu) 2 lttgnyD^sv^jottnos* 

ttj£*ft«rr«. BI#ifc!)i?ffliEt«=gi« (ROM) 2 2 
^AT^-feX^U (RAM) 2 3tli, ffrS^ftfc^ 
CSo ^7-<-y^$iJfflI[lIgS2 4&, ZfxHivV2 1 *"> 

7 He n^m^mf rmmmm^j ■? „ c 

S= K2 5(i-r— #A:frtcffiffl£n£j£f1^— 

itmmm^oixtimwT'&Zo ^~ K-r-c x* K^-ry 
(hdd) zntmmmm'^^mt^^—vfujf 

7AfAW#Sti5, 7a>ylf-f-fXi'K7-f7 (F 
DD) 2 8«7n>ylf— 2 8 aWStTA 

-fu-p^k^yuy M~ f-<X* 2 8 alc#?riitrc:£: 

29, >^/tt7 i -7 p /^>'7 < -^ (ptp) 3 ncaj 

[0 0 19] ±IBcDifiWT{±j!raX^ , n^^A^^* 

C AD/C AMS'X^AtCfeJgfflT^So 
[0 0 2 0] 

[SSWO«« JW±lttWL/c<fc?lC2(s:^T-(i, 

[0 2] im*l&tfffiB2ftfc^Hfffi£-^Lfc0T;iD 
5c 

[0 3] t*ff««t|iBKH«tt£Lft«$«D^HB« 

[0 4] IgS^tl/cfiSiliiiSHOgB^tt^^LTV^ 



-3- 



5 

1 w^m?—* 

2 3 ^TC^tt^x- * 

3 ©B^^KS^t 1 -^^® 



(4) 



9-62327 





















' 5 



* u 








•n 


B 



[02] 



,12 effl^ma 



X 



!4.cntfite 



14 iJ**u* 



(5) 



ftfflW- 9-62 3 2 7 





(6) %fm¥ 9- 6 2 3 2 7 

[05] 




-6- 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-062327 
(43)Date of publication of application : 07.03.1997 



C™~» 1- — " 

(51)Int.CI. 




G05B 19/4068 
605B 19/4097 
G05B 23/02 




(21) Application number 

(22) Date of filing : 


07-220089 
29.08.1995 


(71) Applicant 

(72) Inventor : 


: FANUC LTD 
TAKEGAHARA TAKASHI 
TAKAGI SHIGETOSHI 
SUZUKI KOJI 



(54) MACHINING PROGRAMMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plotting 
method for a machining programming device which can 
easily designate a plotting range. 
SOLUTION: A three-dimensional shape display data 
generation means 2 generates the three-dimensional 
display data on a machining shape, a tool path, etc. A 
range designation shape data generation means 3 
generates the range designation shape display data on a 
two-dimensional or three-dimensional shape to which a 
plotting range is easily designated. A display screen 
generation means 4 converts the three-dimensional 
shape display data and the range designation shape 
display data into the display screen signals. A range 
extension designation means 5 receives the operation 
signals for the designation of a plotting range and the 
magnification of expansion and outputs a range 
extension designation signal. A designated display screen 
generation means' 6 receives the range extension 
designation signal and converts the three-dimensional 

display data and the range designation shape display data into the designated display screen 
signals Then a display device 7 shows the display screen signals and shows again the 
designated display screen signals after the extension of the plotting range is designated. 
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NOTICES * 

tpan Patent Office is not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



LAIMS 



:iaim 1] Processing programming equipment which is characterized by providing the following and which has a 
aphical display function. A 3-dimensional configuration indicative-data generation means to generate a 3- 
mensional configuration indicative data from the data for a display. A range specification configuration indicative- 
ita generation means to generate a range specification configuration indicative data from the aforementioned data for 
display. A display screen generation means to change the aforementioned 3-dimensional configuration indicative data 
id the aforementioned range specification configuration indicative data into a display screen signal. The display 
splay a range expansion specification means receives the manipulate signal of drawing range specification and 
agnifying power, and output a range expansion specification signal, a display screen generation means after 
>ecification receive the aforementioned range expansion specification signal and change the aforementioned 3- 
mensional configuration indicative data and the aforementioned range specification configuration indicative data into 
e display screen signal after specification, and the aforementioned display screen signal and the aforementioned 
splay screen signal after specification. 

:iaim 2] Processing programming equipment according to claim 1 characterized by the aforementioned data for a 
splay being tool-path drawing data. 

:iaim 3] The aforementioned range specification configuration indicative data is processing programming equipment 
wording to claim 1 characterized by being the indicative data of a two-dimensional configuration view which projects 
le shaft from right and is drawn. 

:iaim 4] The aforementioned range specification configuration indicative data is processing programming equipment 
wording to claim 1 characterized by being the indicative data of a 3-dimensional configuration view drawn with an 
>lique projection. 



xanslation done.] 
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iT AILED DESCRIPTION 



etailed Description of the Invention] 

hetechnical field to which invention belongs] Especially this invention relates to the processing programming 
uipment which has a graphical display function about processing programming equipment. 

Ascription of the Prior Art] There are two functions of a tool-path drawing function and a processing configuration 
iwine function among the graphical display functions, such as an automatic-programming listing device, numerical- 
ntrol equipment, and a CAD/CAM system. A tool-path drawing function is a function which draws the path based on 
>ls in which it was ordered by the processing program. A processing configuration drawing function is a function 
rich draws the configuration of the work processed by movement of the tool by which it was ordered by the 
acessing program Only by drawing two-dimensional at any drawing function, since a processing configuration 
nnot grasp clearly, the processing configuration has been drawn in three dimensions so that it may be easy to check 
an operator. Overall grasp and overall check of a processing program were performed by such function. 
003] There is a case where he wants to, display on a screen a part of processing configuration drawn in three 
tnensions for the reason of wanting to check a processing program still more strictly on the other hand. In this case, 
t drawing range needed to be specified. 

robiem(s) to be Solved by the Invention] However, since specification of the conventional drawing range was 
rfbrmed on one 3-dimensional the screen of a configuration, the screen was not necessarily a screen suitable for 
awing range specification. . • • * 

005] this invention is made in view of such a point, and it aims at offering the processing programming equipment 
tiich can specify the drawing range easily. 

leans for Solving the Problem] In the processing programming equipment which has a graphical display function in 
der to solve the above-mentioned technical problem in this invention A 3-dimensional configuration indicative-data 
•neration means to generate a 3-dimensional configuration indicative data from the data for a display, A range 
■education configuration indicative-data generation means to generate a range specification configuration indicative 
tta from the aforementioned data for a display, A display screen generation means to change the aforementioned 3- 
mensional configuration indicative data and the aforementioned range specification configuration indicative data into 
display screen signal, A range expansion specification means to receive the manipulate signal of drawing range 
.ecification and magnifying power, and to output a range expansion specification signal, A display screen generation 
eans after specification to receive the aforementioned range expansion specification signal and to change fee 
brementioned 3-dimensional configuration indicative data and the aforementioned range specification configuration 
dicative data into the display screen signal after specification, The processing programming equipment characterized 
i having the display which displays the aforementioned display screen signal and the aforementioned display screen 
gnal after specification is offered. . 
1007] Here a 3-dimensional configuration indicative-data generation means generates 3-dimensional configuration 
dicative datas such as a processing configuration and a tool path. A range specification configuration indicative-data 
•neration means generates the range specification configuration indicative data which is the two-dimensional 
Snfiguration or 3-dimensional configuration which the drawing range tends to specify. A display screen generation 
( eans changes a 3-dimensional configuration indicative data and a range specification configuration indicative data 
,to a display screen signal. A range expansion specification means receives the manipulate signal of drawing range 
deification and magnifying power, and outputs a range expansion specification signal. The display screen generation 
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•ans after specification changes a 3 -dimensional configuration indicative data and a range specification configuration 
Hcative data into the display screen signal after specification in response to a range expansion specification signal, 
splay displays a display screen signal on a screen. Or after receiving range expansion specification, the display 
een signal after specification is displayed. 
)081 ' 

tnbodiments of the Invention] The example at the time of applying this invention to the tool-path drawing function 
lich is one of the graphical display functions of an automatic-programming listing device hereafter is explamed 

sed on a drawing. . 
D091 Drawing. 1 is the conceptual diagram of the invention in this application. An automatic-programming listing 
vice consists of the 3-dimensional configuration indicative-data generation means 2, the range specification 
nfiguration indicative-data generation means 3, the display screen generation means 4, a range expansion 
ecification means 5, a display screen generation means 6 after specification, and display 7. 
3101 The data 1 for a display consist of tool-path drawing data required in order to perform tool-path drawing etc. 
le 3-dimensional configuration indicative-data generation means 2 generates the 3-dimensional configuration 
iicative data which drew the tool path in the whole work configuration based on the data 1 for a display. The 
oiection form of this indicative data is an isometric projection. 

01 11 The range specification configuration indicative-data generation means 3 generates the indicative data ot the 
me tool-path drawing as the above based on the data 1 for a display. However, projection configurations differ and 
» indicative data which is a projection form different from the above-mentioned isometric projection is generated, 
i example, it projects from [ of one shaft ] right, and it is the made indicative data of a two-dimensional 
nfiguration view, or an oblique projection is carried out and the made indicative data of a 3-dimensional 
nfiguration object view is generated. . 

0121 The display screen generation means 4 changes a 3-dimensional configuration indicative data and a range 
ecification configuration indicative data into a display screen signal. And display 7 displays this display screen signal 
i one screen as a 3-dimensional configuration view and a range specification configuration view. 
0131 The range expansion specification means 5 outputs a range expansion specification signal in response to the 
anipulate signal of the drawing range and magnifying power specified by the operator. The display screen generation 
eans 6 after specification changes a 3-dimensional configuration indicative data and a range specification 
.nfiguration indicative data into the display screen signal after specification in response to a range expansion 
ecification signal. And display 7 newly displays this display screen signal after specification on a screen as the 3- 
mensional configuration view after specification, and an after [ range specification ] configuration view. 
0141 Next it explains in more detail using the concrete example of the display screen of tool-path drawing. An 
ample of the display screen by which the tool path was drawn by drawing^ is shown. This display screen 10 is a 
reen of pocket processing, and the tool locus 14 is displayed on the work 13. A right-hand side screen is 3- 
mensional configuration drawing 1 1, and it is drawing which drew with the isometric projection. Therefore, the tool 
ith of a three-dimension-configuration is displayed as pictorial drawing. Moreover, a left-hand side screen is range 
.ecification configuration drawing 12, and it is drawing which projected the same work 13 from [ of the Z-axis ] right, 
id drew Therefore, the tool path of a two-dimensional configuration is displayed as a plan. 
•015] D rawin g 3 is the display screen when an operator specifies the drawing range. The portion to expand and 
splay is expressed as the drawing range specification line 15 on range specification configuration drawing 12. In 3- 
mensional configuration drawing 1 1, it is hard to specify the drawing range. Therefore, the drawing range is 
>ecified to be range specification configuration drawing 1 2 which is a plan in this way. 

>0161 Drawing 4 is the display screen the drawing range and magnifying power were specified to be. The range is 
)etified~ the screen of the right-hand side in the display screen 10 is 3 after [ specification ]-dimensional configuration 
•awing 1 6 after expansion, the range is specified and a left-hand side screen is after [ range specification ] 
Mifiguration drawing 17 after expansion. The portion by which drawing range specification was earned out is 
cpanded and displayed on range specification configuration drawing 1 2 of drawing 3 , , respectively. Moreover, 
though a range specification configuration view considers as a plan by the pictorial drawing whose 3-dimensional 
^figuration view is an isometric projection here, it may be easy to specify the direction which the display direction 
rew from [ three dimension /-like ] across. In this case, what is necessary is for a range specification configuration 
iew to consider as the pictorial drawing drawn with the oblique projection, and just to specify the drawing range on 

lis pictorial drawing. , _ , . . . 4 

)0171 Therefore it decided to display the plan of the two-dimensional configuration which is easy to specify the 
rawing range other than the pictorial drawing of the 3 -dimensional configuration displayed with the isometric 
rejection like the above-mentioned explanation, or the pictorial drawing of the 3-dimensional configuration displayed 
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th the oblique projection on the same screen. Therefore, the drawing range can be specified easily. Moreover, in the 
ove-mentioned explanation, although the tool-path drawing function explained, a processing configuration drawing 
iction is applicable similarly. * . * • r +• 

)1 81 Drawing 5 is drawing showing the outline composition of the hardware of the automatic-programming listing 
vice ofthis invention. A processor (CPU) 21 controls the basic function of an automatic-programming listing device. 
,e program for system controls is stored in the storage (ROM) 22 only for reading. A part program, a sequence 
:>gram etc which were created are stored in RAM (RAM) 23. The graphic control circuit 24 changes the indicative 
ta from a processor 21 into a status signal, and sends it to display 7. Display 7 performs a screen display m response 
this status signal. CRT, a liquid crystal display, etc. are used for this display 7. The keyboard 25 is equipped with an 
eration key a function key, etc. which are used for a data input. A tablet 26 is the input unit of a graphic display. The 
rt program where a hard disk drive (HDD) 27 should save after power supply interception is saved. A floppy disk 
ive (FDD) 28 makes floppy disk 28a drive, and input data etc. can be read or it can write the processing program 
-ated or edited in floppy disk 28a. Moreover, the created processing program can also be outputted to a plotter 29, 
d the printer/paper tape puncher 3 1 (PTP). In addition, these components are mutually combined by bus 20. 
019] Although processing programming equipment was made into the automatic-programming listing device in the 
ove-mentioned explanation, it is applicable also to numerical-control equipment or a CAD/CAM system. 

ffect of the Invention] It decided to display the plan of the two-dimensional configuration which is easy to specify 
3 drawing range other than the pictorial drawing of the 3-dimensional configuration it was displayed by this 
vention that explained above with the isometric projection, or the pictorial drawing of the 3-dimensional 
nfiguration displayed with the oblique projection on the same screen. Thereby, since it becomes easy to specify the 
awing range easily, a processing configuration can be recognized correctly and the check of a processing program 
3. becomes easy. 
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